We describe a case of commotio cordis in which the patient had an extensive cardiac evaluation, including ECGs, a coronary angiogram, a left ventriculogram, repeated echocardiography and cardiovascular MRI (CMRI). A healthy 17-year-old boy sustained an open-handed blow to the anterior part of the chest from a friend with whom he was playing. On admission ECG was performed that showed ST-T alterations and a TNI increase, with echocardiographic evidence of a localised pericardial effusion associated with a persistent myocardial blush at selective angiography. In addition, CMRI confirmed a local delayed enhancement in the same zone. An echocardiogram examination performed 30 days after discharge showed a complete disappearance of pericardial effusion and an improvement on ECG alterations. This is the first case report of a patient with commotio cordis, who did not show any arrhythmias and did not receive any resuscitation procedure, and was extensively studied by imaging methods.
BACKGROUND
One of the most increasingly reported causes of sudden cardiac death in young adults is that of commotio cordis. This phenomenon may be a 'pure' instance of mechanically induced arrhythmia. With the increased awareness of this condition over the last years, the number of reported cases of commotio has dramatically risen. The Commotio Cordis Registry has over 130 patients and approximately 10 new cases are reported each year. 1 Still, it is probable that the actual number of cases is greater than reported because of the lack of awareness of this devastating condition and underreporting to the Commotio Cordis Registry. Collapse in most cases is immediate, although some report up to a minute of presyncope prior to collapse. At autopsy, no acute or chronic cardiac pathology, or damage to the ribs, sternum or heart have been found that would account for the sudden death. An absence of structural cardiac injury distinguishes commotio cordis from cardiac contusion, in which high-impact blows result in traumatic damage to myocardial tissue and the overlying thorax.
Commotio cordis occurs primarily in children, adolescents and young adults, most often during participation in certain recreational or competitive sports, with rare occurrences during normal, routine daily activities. [1] [2] [3] [4] [5] [6] [7] [8] We describe a case of commotio cordis in which the patient had an extensive cardiac evaluation, including ECGs, a coronary angiogram, a left ventriculogram, repeated echocardiography and cardiovascular MRI (CMRI). These clinical details suggest that the mechanism of commotio cordis may be more complex than solely ventricular fibrillation.
CASE PRESENTATION
A healthy 17-year-old boy sustained an open-handed blow to the anterior part of the chest from a friend with whom he was playing. The patient, 4 h after the chest blow, complained of chest pains with resolution by paracetamol consumption. Owing to the recurrence of chest pain he underwent medical control and thorax Rx which did not reveal any thoracic alteration. The following day the patient continued to complain of thorax discomfort and was referred to our emergency department. On admission ECG showed ST-T alterations (figure 1). In addition, troponin I (TNI) plasma determination showed a significant increase (18 pg/ml) and the patient was hospitalised in the coronary care unit (CCU). On admission to the CCU an echocardiogram was performed and it showed a localised pericardial effusion (inferior-posterior) and complete absence of segmentary kinetic alterations (figure 1). Serial ECGs, and echocardiography, during hospitalisation, showed ST-T changes and localised pericardial effusion as diagnosed at entry to the emergency department, while laboratory analysis revealed a TNI increase (30 pg/ml). No arrhythmic event was observed. In addition, all the laboratory parameters were in normal range, also including inflammatory indices (high sensitivity C reactive protein, white blood cell count, erythrocyte sedimentation rate, etc). Anti-inflammatory treatment (indomethacin 50 mg twice daily) was immediately started, but 12 h after admission the patient continued to complain of chest pains. For this reason a thoracic spiral CT was performed, which did not show any pulmonary vascular or lung damage. About 30 min after the spiral CT the patient showed an increase in chest pain; however, the echocardiogram remained unmodified whereas the ECG showed an increase in ST-T alterations (figure 2). Under the assumption that coronary damage had occurred, a coronary and left ventricle angiography was performed. The coronary tree was normal, while the selective angiography of the right coronary showed an important delayed and persistent myocardial blush in the inferior-posterior zone, on the same side as the pericardial effusion revealed by the echocardiogram ( figure  3 ). After the coronary angiography and analgesic administration the chest pain ceased completely and the ECG showed T-wave inversion in inferior leads (figure 2). The patient continued anti-inflammatory treatment without any problem in the subsequent days, and 4 days after admission normalisation in TNI plasma levels was observed associated with a reduction of the localised pericardial effusion diagnosed on entry. Before discharge (7 days after admission), in order to obtain a thorough understanding of the patient's condition a cardiovascular CMRI ( figure 3 ) was performed. The CMRI showed a persistent local delayed enhancement in the inferior-posterior myocardial wall, and this finding was in line with the evidence of myocardial blush and the pericardial effusion observed by echocardiography in this zone. The ECG and the echocardiogram control performed 30 days after discharge showed the complete disappearance of pericardial effusion and an improvement on ECG alterations.
Learning points
▸ Recent experimental laboratory studies conducted under controlled conditions with pigs, dogs and rabbits, [9] [10] [11] [12] [13] have provided insights into the underlying mechanisms of commotio cordis that are consistent with its clinical profile and have dispelled the notion that sudden death after a blow to the chest is a mysterious phenomenon. 1 2 ▸ The cellular (and subcellular) mechanisms responsible for commotio cordis appear to be multifactorial and complex, and they remain incompletely defined. Information obtained from experimental and animal models [13] [14] [15] [16] [17] has led to hypotheses concerning specific mechanistic pathways. It is believed that the mechanical force generated by precordial blows during repolarisation causes left ventricular intracavitary pressure. 10 14 15 18 ▸ It has been hypothesised that this elevation in pressure causes the cell membranes to stretch, activating ion channels and increasing transmembrane current flow by means of mechanical-electric coupling. 9 10 13 16 Autopsies on commotio cordis victims are notable for the lack of coronary artery damage, coronary artery thrombosis or myocardial infarction. 2 12 Another possibility is that myocardial contusion causes the ECG and clinical abnormalities. However, despite frequent ECG abnormalities and contusions in animal models of chest wall trauma, ventricular fibrillation is only rarely seen. 19 In human commotio cordis victims, occasional myocardial haemorrhage is seen, but it is never extensive and is usually ascribed to resuscitation efforts. 2 This case report gives a rare glimpse into the pathophysiological characteristics of commotio cordis because of the relatively complete and serial studies of the patient's cardiac anatomy and physiological features. Clinically the description of the patient is typical of previous descriptions of commotio cordis victims. He is young and healthy, but did not have sudden cardiac death following the chest wall trauma. In this patient who did not present any arrhythmic event and received no resuscitation procedure, the ECG, echocardiographic, angiographic and cardiovascular MRI (CRMI) findings all suggest that the sudden death in commotio cordis for ventricular fibrillatory arrest could also have other causes.
Prolonged ST-T abnormalities are unusual in a primary ventricular fibrillation arrest and ST-T abnormalities would be more common with myocardial ischaemia or myocardial contusion. Similarly, although ventricular fibrillation frequently causes transient global hypokinesis, a regional, reversible wall motion abnormality would be more commonly associated with transient myocardial ischaemia or myocardial contusion. In this case report, even if localised pericardial effusion, late and persistent myocardial blush and persistent and delayed enhancement were present, no wall motion abnormality was observed. This case may also provide some explanation for the high mortality of commotio cordis victims. The ECG, echocardiographic, coronary angiography, CRMI and TNI findings suggest that in patients with commotio cordis a small local myocardial injury can be verified by intrawall bleeding that may trigger fatal arrhythmias. ▸ In conclusion, the clinical details of this case suggest that commotio cordis is more complex than a primary ventricular fibrillatory arrest and that myocardial contusion may also play a role. This is the first case report of a patient with commotio cordis who did not show any arrhythmias and where no resuscitation was required. Clearly, more information is needed to delineate the cause and pathophysiological findings of commotio cordis.
